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(57) ABSTRACT

A power-up reset circuit with reduced power consumption.
The resistance of the power-up reset circuit may be adjusted
during a power-up operation. The standby current may
thereby be reduced, which may reduce the power consump-
tion in the power-up reset circuit.
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POWER-UP RESET CIRCUIT WITH
REDUCED POWER CONSUMPTION

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Korean Patent
Application No. 2004-45688, filed Jun. 18, 2004, the dis-
closure of which is hereby incorporated herein by reference
in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a power-up
reset circuit, and more particularly, to a power-up reset
circuit for reducing power consumption.

2. Description of the Related Art

A power-up operation may include a power voltage
applied to a semiconductor memory device. While the
semiconductor memory device undergoes the power-up
operation, the power voltage may not be completely stable.
The instability of the power voltage may make it difficult to
interpret voltage levels (e.g., high and/or low voltage levels)
within the semiconductor memory device. When the power
voltage is first applied during power-up, the semiconductor
memory device may require initialization. Thus, conven-
tional semiconductor memory devices may include a power-
up reset circuit which may prevent the semiconductor
memory device from operating and may initialize the semi-
conductor memory device during the power-up operation.

FIG. 1 illustrates a block diagram of a conventional
power-up reset circuit 100. Referring to FIG. 1, the power-
up reset circuit 100 may include a power voltage detecting
portion 10 and a signal generating portion 20. The power
voltage detecting portion 10 may include a detecting portion
12 and an output portion 14. The detecting portion 12 may
include resistors R1 and R2. The output portion 14 may
include a resistor R3 and an NMOS transistor N1. The signal
generating portion 20 may include inverters IV1, IV2 and
V3.

The power voltage detecting portion 10 may detect a
voltage level (e.g., a high voltage level, a low voltage level,
etc.) of a power voltage Vcc applied from an external portion
(not shown) to output a voltage detecting signal VD. The
detecting portion 12 may output a node voltage VA in
response to the power voltage Vce. During a power-up
operation, the power voltage Vce may gradually increase.
The node voltage VA at a node A of the detecting portion 12
may increase with the power voltage Vec. The voltage levels
of the node voltage VA and the power voltage VA may be
based on the power voltage Vce and the resistances of
resistors R1 and R2. The detecting portion 12 may output the
node voltage VA.

The output portion 14 may output the power detecting
signal VD in response to the node voltage VA received from
the detecting portion 12. If the node voltage VA is lower than
a threshold voltage level, the NMOS transistor N1 may be
turned off. The voltage detecting signal VD may be set to a
first voltage level (e.g., a high voltage level) in response to
the NMOS transistor N1 turning off. Alternatively, if the
node voltage VA is higher than the threshold voltage level,
the NMOS transistor N1 may be turned on. The voltage
detecting signal VD may be set to a second voltage level
(e.g., a low voltage level) in response to the NMOS tran-
sistor N1 turning on.
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The signal generating portion 20 may invert the voltage
detecting signal VD. The inverted signal may be delayed by
a given amount of time (e.g., due to the inverting operation).
The inverted signal may be output as a reset signal VCCH
at a given voltage level (e.g., a high voltage level or the
power voltage Vcc level, a low voltage level or ground, etc.).

The power-up reset circuit 100 may output the reset signal
VCCH at the second voltage level (e.g., the low voltage
level) if the power voltage Vcc is lower than a threshold
voltage level. Alternatively, the power-up reset circuit 100
may output the reset signal VCCH at the first voltage level
(e.g., a high voltage level or the power voltage Vcc) if the
power voltage Vcc is higher than the threshold voltage level.

The power-up reset circuit 100 may have increased power
consumption due to a standby current flowing through the
power voltage detecting portion 10 during a normal opera-
tion. In other words, since the standby current may flow
through the detecting portion 12 and the NMOS transistor
N1 may be turned on during a normal operation, the standby
current may flow through the output portion 14.

Further, when a power dip (i.e., a temporarily reduced
power voltage Vce) occurs during a normal operation, an
abnormal (e.g., unstable) operation of the conventional
semiconductor memory device may occur (e.g., since the
reset signal VCCH may transition to the second voltage
level).

FIG. 2 is a graph illustrating the reset signal VCCH and
the power voltage Vec of the power-up reset circuit 100 of
FIG. 1 during operation. In FIG. 2, a dotted line may denote
the power voltage Vcc and a solid line combined with the
dotted line may denote the reset signal VCCH.

Referring to FIG. 2, during the power-up operation, the
power voltage Vcc increases (e.g., before t1). The power
voltage Vec may reach a threshold voltage level V1 at tl.
When the power voltage Vce reaches the threshold voltage
level V1 at tl, a reset signal VCCH may transition from the
second voltage level (e.g., a low voltage level) to the first
voltage level (e.g., a high voltage level or the power voltage
level Vcec). When the reset signal VCCH transitions to the
first voltage level, a conventional semiconductor memory
device including the power-up reset circuit 100 may begin
normal operation.

However, if a power dip occurs during the normal opera-
tion, the conventional semiconductor memory device may
discontinue normal operation (e.g., because the conventional
semiconductor memory device believes that the power volt-
age Vcc has been shut off). Referring to FIG. 2, a power dip
is illustrated between t2 and t3. Thus, the power voltage Ve
drops below the threshold voltage level V1 (at t2) and the
reset signal VCCH transitions from the first voltage level to
the second voltage level. The power voltage Vcc may rise
above the threshold voltage level V1 (at t3). As shown, the
reset signal VCCH may transition from the second voltage
level back to the first voltage level (at t3). Thus, a power dip
may interrupt normal operation in conventional semicon-
ductor memory devices.

FIG. 3 illustrates a block diagram of another conventional
power-up reset circuit 300. As described above with respect
to the power-up reset circuit 100 of FIG. 1, the power-up
reset circuit 300 of FIG. 3 may include the power voltage
detecting portion 10. The power-up reset circuit 300 may
further include a signal generating portion 22, a switch
portion 30, a cut off portion 40, and a latch portion 50.

The power voltage detecting portion 10 of FIG. 3 is
described above with respect to FIG. 1 and will not be
described further. The signal generating portion 22 may
include inverters IV1 and IV2. The switch portion 30 may
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include a PMOS transistor P1. The cut off portion 40 may
include an inverter IV4, PMOS transistors P2 and P3, and
NMOS transistors N2 and N3. The latch portion 50 may
include an inverter IV5S and an NMOS transistor N4.

The PMOS transistor P1 may include a gate where the
reset signal VCCH may be received (e.g., the reset signal
VCCH output from the power-up reset circuit 300 may be
fed back to the PMOS transistor P1). The PMOS transistor
P1 may be set (e.g., turned on or off) in response to the reset
signal VCCH to control operation of the power voltage
detecting portion 10. If the reset signal VCCH is at the
second voltage level, the PMOS transistor P1 may be turned
on, and the power voltage detecting portion 10 may begin
operation.

If the power voltage Vcc increases above the threshold
voltage level, the reset signal VCCH may transition to the
first voltage level, the PMOS transistor P1 may be turned off,
and the NMOS transistor N1 of the power voltage detecting
portion 10 may be turned off. As a result, the power voltage
detecting portion 10 may not operate, and a standby current
which may flow through the detecting portion 12 and the
output portion 14 may be reduced.

The cut off portion 40 may be isolate from the latch
portion 50 and/or the signal generating portion 22 may be
isolated from the power voltage detecting portion 10 in
response to the reset signal VCCH. If the reset signal VCCH
is at the second voltage level, the PMOS transistors P3 and
the NMOS transistor N3 may be turned on, and a voltage
detecting signal VD may be output from the power voltage
detecting portion 10. The voltage detecting signal VD may
be received by the latch portion 50. Alternatively, if the reset
signal VCCH is at the first voltage level, the PMOS tran-
sistors P3 and the NMOS transistor N3 may be turned off,
and the power voltage detecting portion 10 may be isolated
from the latch portion 50.

An example where the latch portion 50 may prevent the
reset signal VCCH from transitioning to the second voltage
level during normal operation will now be described. Refer-
ring to FIG. 3, if the voltage detecting signal VD received
from the cut off portion 40 is at the first voltage level, the
inverter IV5 may output a latch signal VL at the second
voltage level. If the power voltage Ve increases (e.g., above
the threshold voltage level), the voltage detecting signal VD
may transition to the first voltage level, the inverter [V5 may
output the latch signal VL at the first voltage level and the
NMOS transistor N4 may be turned on. In response to the
NMOS transistor N4 turning on, an input end of the inverter
IVS may be set to the second voltage level, thereby pre-
venting an output of the inverter IV5 from transitioning to
the second voltage level. Thus, the reset signal VCCH may
not transition to the second voltage level in the above-
described example.

The signal generating portion 22 may delay the latch
signal VL. The delayed signal may be output as the reset
signal VCCH at a given voltage level (e.g., a high voltage
level or the power voltage Vcc level, a low voltage level or
ground, etc.).

Referring to FIG. 3, the operation of the power-up reset
circuit 300 may not be interrupted if the power voltage Ve
drops below the threshold voltage level. If the power voltage
Vee increases above the threshold voltage level, the reset
signal VCCH may be set to the power voltage Vce level. The
switch portion 30 may be turned off to stop an operation of
the power voltage detecting portion 10, thereby reducing the
standby current. Further, the cut off portion 40 may isolate
the power voltage detecting portion 10 from the latch
portion 50 and the signal generating portion 22. The latch
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portion 50 may prevent the reset signal VCCH from tran-
sitioning to the second voltage level again during a normal
operation. Thus, after the reset signal VCCH is set to the first
voltage level, the reset signal VCCH may remain at the first
voltage level (e.g., the power voltage Vcc).

FIG. 4 is a graph illustrating the reset signal VCCH and
the power voltage Ve of the power-up reset circuit 300 of
FIG. 3. In FIG. 4, a dotted line may denote the power voltage
Vee and a solid line combined with the dotted line may
denote the reset signal VCCH.

Referring to FIG. 4, the power voltage Vcc may increase
above the threshold voltage level V1 (at t1). The reset signal
VCCH may transition from the second voltage level to the
first voltage level (at t1) (e.g., the power voltage level Vcc).
The reset signal VCCH may be fixed to the power voltage
Vee level (at t1) (e.g., by the latch portion 50) such that the
reset signal VCCH may not transition to the second voltage
level when a power dip occurs (between t2 and t3).

However, incorrect information (e.g., from a previous
operation) may be stored in the power-up reset circuit 300
during the power-up operation due to characteristics of the
latch portion 50. The latch signal VL. may be stored at the
first voltage level at the beginning of the power-up opera-
tion. This may cause the reset signal VCCH to be output at
the first voltage level. Thus, the power-up reset circuit may
not operate during the power-up operation, and the reset
signal VCCH may not be generated correctly. An additional
reset circuit may be required to cause the reset signal VCCH
to be output at the second voltage level during a power reset.

SUMMARY OF THE INVENTION

An example embodiment of the present invention is
directed to a power-up reset circuit, including a first resis-
tance adjuster including a first resistor and a first transistor,
the first transistor in parallel with the first resistor and
receiving a feedback voltage, the first transistor adjusting a
resistance of the first resistor based on the received feedback
voltage, the adjusted resistance creating a divergence
between a first threshold voltage and a second threshold
voltage.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more apparent by
describing in detail example embodiments thereof with
reference to the attached drawings in which:

FIG. 1 illustrates a block diagram of a conventional
power-up reset circuit.

FIG. 2 is a graph illustrating the reset signal VCCH and
the power voltage Vcc of the power-up reset circuit of FIG.
1.

FIG. 3 illustrates a block diagram of another conventional
power-up reset circuit.

FIG. 4 is a graph illustrating the reset signal VCCH and
the power voltage Vcc of the power-up reset circuit of FIG.
3.

FIG. 5 is a block diagram illustrating a power-up reset
circuit according to an example embodiment of the present
invention.

FIG. 6 is a block diagram illustrating another power-up
reset circuit according to another example embodiment of
the present invention.

FIG. 7 is a block diagram illustrating another power-up
reset circuit according to another example embodiment of
the present invention.
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FIG. 8 is a graph illustrating the reset signal VCCH and
the power voltage Vcc of a power-up reset circuit according
to another example embodiment of the present invention.

FIG. 9 is a graph illustrating a comparison of the standby
current of the conventional power-up reset circuit of FIG. 1
as compared to the standby current of a power-up reset
circuit according to another example embodiment of the
present invention.

DETAILED DESCRIPTION OF THE EXAMPLE
EMBODIMENTS OF THE PRESENT
INVENTION

Hereinafter, example embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings.

In the Figures, the same reference numerals are used to
denote the same elements throughout the drawings.

FIG. 5 is a block diagram illustrating a power-up reset
circuit 500 according to an example embodiment of the
present invention. The power-up reset circuit 500 may
include a power voltage detecting portion 505 and a signal
generating portion 20. The power voltage detecting portion
505 may include a detecting portion 12 and an output portion
16. The output portion 16 may include a pull-up 162 and a
pull-down 164. The pull-up 162 may include resistors R3
and R4 and a PMOS transistor P4. The pull-down 164 may
include an NMOS transistor N1.

In one example embodiment of the present invention, the
power voltage detecting portion 505 may detect a power
voltage Vce and may output a voltage detecting signal VD.

In one example embodiment of the present invention, the
detecting portion 12 of FIG. 5 may function as above-
described with respect to FIGS. 1 and 3. Thus, the detecting
portion 12 may output a node voltage VA in response to the
power voltage Vcec. The node voltage VA at a node A of the
detecting portion 12 may change with the power voltage
Vee. The voltage level of the node voltage VA and the power
voltage VA may be based on the power voltage Vce and the
resistances of resistors R1 and R2. The detecting portion 12
may output the node voltage VA.

In one example embodiment of the present invention, the
pull-up 162 may include a resistance which may vary in
response to a reset signal VCCH.

In one example embodiment of the present invention, the
NMOS transistor N1 may operate in response to the node
voltage VA. Operation of the NMOS transistor N1 may be
controlled based on a resistance of the pull-up 162 to output
a voltage detecting signal VD. The reset signal VCCH may
be set at a second voltage level (e.g., a low voltage level or
ground) during a power-up operation. The PMOS transistor
P4 may be turned on such that the resistance of the pull-up
162 may be determined by the resistor R3 (e.g., since the
resistor R4 may be bypassed due to a short induced by the
PMOS transistor P4). The reset signal VCCH may be set to
a first voltage level (e.g., a high voltage level or the power
voltage Vcc) during normal operation. Thus, the PMOS
transistor P4 may be turned off such that the resistance of the
pull-up 162 may be the sum of the resistors R3 and R4 (e.g.,
since the PMOS transistor P4 may be turned off and thereby
set to a higher resistance).

In one example embodiment of the present invention, the
signal generating portion 20 may function as described
above with respect to FIG. 1. Thus, the signal generating
portion 20 may invert the voltage detecting signal VD. The
inverted signal may be delayed by a given amount of time
(e.g., due to the inverting operation). The inverted signal

20

25

30

35

40

45

55

60

65

6

may be output as the reset signal VCCH at a given voltage
level (e.g., a high voltage level or the power voltage Vec
level, a low voltage level or ground, etc.).

In one example embodiment of the present invention, a
resistance of the pull-up 162 during normal operation may
be higher as compared to during a power-up operation. Thus,
a standby current flowing through the output portion 16
during a normal operation may be reduced. Further, in order
to turn off the NMOS transistor N1, a lower voltage level as
compared to the power voltage Vcc may be required such
that the NMOS transistor N1 may be turned on during a
power-up operation. The difference between the lower volt-
age level and the power voltage Vce may be referred to as
a voltage margin.

In one example embodiment of the present invention, the
power-up reset circuit 500 may turn on the PMOS transistor
P4 in order to reduce a resistance of the pull-up 162 during
a power-up operation. Alternatively, in one example
embodiment of the present invention, the PMOS transistor
P4 may be turned off in order to increase a resistance of the
pull-up 162 (e.g., when the power voltage Vcc increases
above a threshold voltage level and/or the reset signal
VCCH may be set to the first voltage level).

Thus, even though the NMOS transistor N1 may remain
turned on during normal operation, the standby current
through the output portion 16 may be reduced, thereby
reducing power consumption. Further, while a power dip
may occur during the normal operation, a first transition
threshold voltage level (e.g., a voltage level of the power
voltage Vce at which the reset signal VCCH transitions from
the second voltage level to the first voltage level) may be
lower (e.g., by the voltage margin) as compared to a second
transition threshold voltage level (e.g., a voltage level of the
power voltage Vec at which the reset signal VCCH transi-
tions from the first voltage level to the second voltage level)

FIG. 6 is a block diagram illustrating a power-up reset
circuit 600 according to another example embodiment of the
present invention. The power-up reset circuit 600 may
include a power voltage detecting portion 10, a signal
generating portion 620, and first and second resistance
controllers 62 and 64, respectively. The power voltage
detecting portion 10 may include a detecting portion 12 and
an output portion 14. The first resistance controller 62 may
include a resistor R5 and an NMOS transistor N5 which may
be connected to the resistor R5 in parallel, and the second
resistance controller 64 may include a resistor R6 and an
NMOS transistor N6 which may be connected to the resistor
R6 in parallel.

In another example embodiment of the present invention,
the power voltage detecting portion 10 may function as
described above with respect to FIGS. 1 and 3.

In another example embodiment of the present invention,
the first and second resistance controllers 62 and 64 may
control (e.g., vary) a resistance in response to an inverted
reset signal VCCHB. The inverted reset signal VCCHB may
include an inverted voltage level as compared to the reset
signal VCCH.

In another example embodiment of the present invention,
if the inverted reset signal VCCHB is at the first voltage
level, the NMOS transistors N5 and N6 may be turned on
such that the resistors R5 and R6 may not affect the
power-up reset circuit 600 (e.g., since the resistors R5 and
R6 may be bypassed due to a short induced by the NMOS
transistors N5 and N6, respectively).

Alternatively, if the inverted reset signal VCCHB is at the
second voltage level, the NMOS transistors N5 and N6 may
be turned off such that a resistance value of the power-up
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reset circuit 600 may be increased by the resistors R5 and R6
(e.g., since the resistors R5 and R6 may not be bypassed by
the NMOS transistors N5 and N6, respectively).

In another example embodiment of the present invention,
the standby current flowing through the detecting portion 12
and/or the signal generating portion 620 may be reduced
which may thereby reduce power consumption in the power-
up reset circuit 600. Further, if a resistance (e.g., resistor R5)
is increased by the first resistance controller 62, the node
voltage VA output from the detecting portion 12 may be
increased even though the power voltage Vec may not be
changed. Thus, the power voltage Vcc required (e.g., the
second transition threshold voltage level) to turn off the
NMOS transistor N1 may be lower as compared to a
required voltage level (e.g., the first transition threshold
voltage level) for turning on the NMOS transistor N1 during
a power-up operation. Thus, the voltage margin is increased.

FIG. 7 is a block diagram illustrating a power-up reset
circuit 700 according to another example embodiment of the
present invention. The power-up reset circuit 700 may
include a power voltage detecting portion 505, a signal
generating portion 620, and first and second resistance
controllers 62 and 64. The power voltage detecting portion
505 may include a detecting portion 12 and an output portion
16. The output portion 16 may include a pull-up 162 and a
pull-down 164.

In another example embodiment of the present invention,
the pull-down 164 may include NMOS transistor N1.

In another example embodiment of the present invention,
the signal generating portion 620 and the first and second
resistance controllers 62 and 64 may function as described
above with respect to FIG. 6.

In another example embodiment of the present invention,
the power voltage detecting portion 505 and the output
portion 16 may function as described above with respect to
FIG. 5.

In another example embodiment of the present invention,
the detecting portion 12 may function as described above
with respect to FIGS. 1, 3, 5 and/or 6.

In another example embodiment of the present invention,
the power-up reset circuit 700 may reduce the standby
current flowing through the detecting portion 12, the output
portion 16 and/or the signal generating portion 620 (e.g.,
since resistances of the pull-up 162 and/or the first and
second resistance controllers 62 and 64 may be higher
during normal operation if a reset signal VCCH is at the first
voltage level).

In another example embodiment of the present invention,
since resistances of the pull-up 162 and/or the first resistance
controller 62 may be higher during a normal operation as
compared to during a power-up operation, a voltage level of
the power voltage Vce required (e.g., the second transition
threshold voltage level) to cause the reset signal VCCH to
transition from the first voltage level to the second voltage
level (e.g., a voltage level of the power voltage Ve that may
turn off the NMOS transistor N1) may be lowered. Thus, the
reset signal VCCH may be maintained at the first voltage
level during a power dip, thereby preventing or reducing an
abnormal operation of a device (e.g., a semiconductor
memory device) including the power-up reset circuit 700.

FIG. 8 is a graph illustrating the reset signal VCCH and
the power voltage Ve of a power-up reset circuit (e.g., any
of power-up reset circuits 500, 600 and 700) according to
another example embodiment of the present invention. In
FIG. 8, a dotted line may denote the power voltage Vcc and
a solid line combined with the dotted line may denote the
reset signal VCCH.
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In another example embodiment of the present invention,
referring to FIG. 8, a power voltage Vcc may rise above a
first threshold voltage level V1 (e.g., the first transition
threshold voltage level) (at t1) and a reset signal VCCH may
transition from the second voltage level to the first voltage
level (e.g., a high voltage level or the power voltage level
Vee). During normal operation (e.g., after t1), a power dip
may occur (between t2 and t3) (e.g., the power voltage Vcc
may temporarily fall below the first threshold voltage V1).
However, while the power voltage Vcec may be lower than
the first threshold voltage level V1, the power voltage Vcc
may remain higher than a second threshold voltage level V2
(e.g., the second transition threshold voltage level) (between
12 and t3). Thus, the reset signal VCCH may be maintained
at the first voltage level. As discussed above, the voltage
margin may be the difference between the first and second
threshold voltages V1 and V2.

FIG. 9 is a graph illustrating a comparison of the standby
current of the power-up reset circuit 100 of FIG. 1 as
compared to the standby current of a power-up reset circuit
(e.g., any one of power-up reset circuits 500, 600 and 700)
according to an example embodiment of the present inven-
tion. In FIG. 9, a dotted line 905 may denote the standby
current of the power-up reset circuit 100 of FIG. 1, and a
solid line 905 may denote the standby current of a power-up
reset circuit according to an example embodiment of the
present invention.

In another example embodiment of the present invention,
referring to FIG. 9, the standby current during operation of
the power-up reset circuit 100 is given as the dotted line.
Thus, as shown in FIG. 9, since the power-up reset circuit
100 may include a resistance value during a normal opera-
tion which may be identical to a resistance value during a
power-up operation, the dotted line 905 indicating the
standby current may increase at a higher rate and to a higher
level as compared to the solid line 910. Referring to the
dotted line 905, as the power voltage Vcc rises past the first
threshold voltage V1 (after T1), the standby current
increases at the same rate (during T2). The power voltage
Vee may be maintained at a given level (e.g., throughout T1,
T2 and T3) and the standby current may be constant at a
current level I1 (during T3). The power voltage Vcc may
fall, thereby causing the standby current to fall (during T4
and T5).

In another example embodiment of the present invention,
referring to FIG. 9, the standby current may flow as shown
in the solid line 910. Thus, the standby current according to
the example embodiments of the present invention may
increase at a lower rate (during T2). When the reset signal
VCCH transitions to the first voltage level, a resistance of
the power-up reset circuit according to an example embodi-
ment of the present invention may increase.

If the power voltage Vce is maintained at a given level
(during T3), the standby current may be held at a current
level 12 (during T3). The current level 12 may be lower than
the above-described current level I1.

In another example embodiment of the present invention,
the standby current of the solid line 910 may be reduced at
a lower rate as compared to the dotted line 905 (during T4)
until the power voltage Vce may be reduced to a level
causing the reset signal VCCH to transition to the second
voltage level (at the end of T4). If the reset signal VCCH
transitions to the second voltage level, the standby current
shown in the solid line 910 may reduce at a similar rate as
compared to the dotted line 905 (during T5).

In another example embodiment of the present invention,
the power-up reset circuits (e.g., power-up reset circuits
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500/600/700) according to the example embodiments of the
present invention may reduce power consumption in a
semiconductor device by reducing the standby current (e.g.,
by the current margin between the current levels 11 and 12
of FIG. 9).

In another example embodiment of the present invention,
a lower resistance may be included in a power-up reset
circuit during a power-up operation as compared with a
normal operation. Thus, the standby current and/or the
power consumption associated with the power-up reset
circuit may be reduced.

In another example embodiment of the present invention,
a latch circuit may not be required in the power-up reset
circuit 500/600/700. Thus, the problem of including an
inappropriate value during the power-up operation which
may trigger a false value for the reset signal VCCH may be
avoided. Further, an additional circuit required by the con-
ventional art to accommodate for this problem may not be
required. Thus, the power consumption of the power-up
reset circuit according to an example embodiment of the
present invention may be further reduced since the addi-
tional circuit is not required.

The example embodiments of the present invention being
thus described, it will be obvious that the same may be
varied in many ways. For example, while the above-de-
scribed example embodiments include references to the first
and second voltage levels, in one example the first voltage
level may refer to a high logic level and the second voltage
level may refer to a low logic level. Alternatively, in another
example, the first voltage level may refer to a low voltage
level and the second voltage level may refer to a high
voltage level.

Such variations are not to be regarded as departure from
the spirit and scope of the example embodiments of the
present invention, and all such modifications as would be
obvious to one skilled in the art are intended to be included
within the scope of the following claims.

What is claimed is:

1. A power-up reset circuit, comprising:

a detecting portion receiving a power voltage and output-
ting a node voltage, the node voltage being less than the
power voltage;

an output portion outputting a detecting signal in response
to the node voltage;

a first resistance adjuster including a first resistor and a
first transistor, the first transistor being arranged in
parallel with the first resistor and receiving a feedback
voltage, the first transistor increasing a resistance of the
first resistance adjuster based on the received feedback
voltage during a normal operation, the increased resis-
tance creating a divergence between a first threshold
voltage and a second threshold voltage and reducing
the node voltage during normal operation,

wherein the first resistance adjuster is coupled between
the detecting portion and a ground voltage, and the
power-up reset circuit outputs the feedback voltage of
the power voltage level when the power voltage goes
beyond the first threshold voltage during a power-up
operation and outputs the feedback voltage of a low
level when the power voltage goes below the second
threshold voltage during the normal operation; and

a second resistance adjuster included within the output
portion, the second resistance adjuster including a
second resistor and a second transistor, the second
transistor being arranged in parallel with the second
resistor and receiving the feedback voltage, the second
transistor increasing a resistance of the second resis-
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tance adjuster based on the received feedback voltage
during normal operation, the increased resistance cre-
ating a divergence between a first threshold voltage and
a second threshold voltage,

and wherein the output portion outputs the detecting
signal depending on the resistance of the first resistance
adjuster.

2. The power-up reset circuit of claim 1, wherein the first
transistor is an NMOS transistor including a gate to which
the inverted signal of the feedback voltage is applied.

3. The power-up reset circuit of claim 1, further compris-
ing:

a signal generating portion outputting the feedback volt-

age in response to the detecting signal.

4. The power-up reset circuit of claim 1, wherein the first
resistance adjuster reduces the node voltage during the
normal operation.

5. The power-up reset circuit of claim 1, wherein the
second transistor is a PMOS transistor including a gate to
which the feedback voltage is applied.

6. The power-up reset circuit of claim 1, wherein the
output portion includes a third resistor, and wherein the
second resistance adjuster and the third resistor forming a
pull-up.

7. The power-up reset circuit of 6, wherein the output
portion includes a pull-down coupled between the pull-up
and the ground voltage, the pull-down includes a third
transistor including a gate to which the node voltage is
applied.

8. The power-up reset circuit of claim 1, further compris-
ing:

a signal generating portion outputting the feedback volt-

age in response to the detecting signal.

9. The power-up reset circuit of claim 8, wherein the
signal generating portion includes at least one inverter.

10. The power-up reset circuit of claim 8, wherein the
signal generating portion performs at least one of inverting
and delaying the detecting signal to output the feedback
voltage.

11. The power-up reset circuit of claim 3, wherein

the second resistance adjuster is coupled between the
signal generating portion and the ground voltage, the
increased resistance creating a divergence between the
first threshold voltage and the second threshold voltage.

12. The power-up reset circuit of claim 11, further com-
prising:

a third resistance adjuster included within the output
portion, the third resistance adjuster including a second
resistor and a second transistor, the second transistor
being arranged in parallel with the second resistor and
receiving the feedback voltage, the second transistor
increasing a resistance of the second resistance adjuster
based on the received feedback voltage during normal
operation, the increased resistance creating a diver-
gence between a first threshold voltage and a second
threshold voltage,

and wherein the output portion outputs the detecting
signal depending on the resistance of the first resistance
adjuster.

13. The power-up reset circuit of claim 11, wherein the
second transistor is a NMOS transistor including a gate to
which the inverted signal of the feedback voltage is applied.

14. The power-up reset circuit of claim 12, wherein the
third transistor is a PMOS transistor including a gate to
which the feedback voltage is applied.
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15. A power-up reset circuit, comprising:

a detecting portion receiving a power voltage and output-
ting a node voltage, the node voltage being less than the
power voltage;

an output portion outputting a detecting signal in response
to the node voltage;

a signal generating portion outputting the feedback volt-
age in response to the detecting signal;

a first resistance adjuster including a first resistor and a
first transistor, the first transistor being arranged in
parallel with the first resistor and receiving a feedback
voltage, the first transistor increasing a resistance of the
first resistance adjuster based on the received feedback
voltage during a normal operation, the increased resis-
tance creating a divergence between a first threshold
voltage and a second threshold voltage and reducing
the node voltage during normal operation,

wherein the first resistance adjuster is coupled between
the detecting portion and a ground voltage, and the
power-up reset circuit outputs the feedback voltage of
the power voltage level when the power voltage goes
beyond the first threshold voltage during a power-up
operation and outputs the feedback voltage of a low
level when the power voltage goes below the second
threshold voltage during the normal operation; and

a second resistance adjuster included within the output
portion, the second resistance adjuster including a
second resistor and a second transistor, the second
transistor being arranged in parallel with the second
resistor and receiving the feedback voltage, the second
transistor increasing a resistance of the second resis-
tance adjuster based on the received feedback voltage
during normal operation, the increased resistance cre-
ating a divergence between a first threshold voltage and
a second threshold voltage,

and wherein the output portion outputs the detecting
signal depending on the resistance of the first resistance
adjuster.

16. The power-up reset circuit of claim 15, wherein the
first transistor is an NMOS transistor including a gate to
which the inverted signal of the feedback voltage is applied.

17. The power-up reset circuit of claim 15, wherein the
first resistance adjuster reduces the node voltage during the
normal operation.

18. The power-up reset circuit of claim 15, wherein the
second transistor is a PMOS transistor including a gate to
which the feedback voltage is applied.
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19. The power-up reset circuit of claim 15, wherein the
output portion includes a third resistor, and wherein the
second resistance adjuster and the third resistor forming a
pull-up.

20. The power-up reset circuit of 19, wherein the output
portion includes a pull-down coupled between the pull-up
and the ground voltage, the pull-down includes a third
transistor including a gate to which the node voltage is
applied.

21. The power-up reset circuit of claim 15, further com-
prising:

a signal generating portion outputting the feedback volt-

age in response to the detecting signal.

22. The power-up reset circuit of claim 21, wherein the
signal generating portion includes at least one inverter.

23. The power-up reset circuit of claim 21, wherein the
signal generating portion performs at least one of inverting
and delaying the detecting signal to output the feedback
voltage.

24. The power-up reset circuit of claim 15, further com-
prising:

a third resistance adjuster included within the output
portion, the third resistance adjuster including a second
resistor and a second transistor, the second transistor
being arranged in parallel with the second resistor and
receiving the feedback voltage, the second transistor
increasing a resistance of the second resistance adjuster
based on the received feedback voltage during normal
operation, the increased resistance creating a diver-
gence between a first threshold voltage and a second
threshold voltage,

and wherein the output portion outputs the detecting
signal depending on the resistance of the first resistance
adjuster.

25. The power-up reset circuit of claim 15, wherein the
second transistor is a NMOS transistor including a gate to
which the inverted signal of the feedback voltage is applied.

26. The power-up reset circuit of claim 24, wherein the
third transistor is a PMOS transistor including a gate to
which the feedback voltage is applied.



